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4 NOTICES * 


Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 In the drawings, any words are not translated. 


EXAMPLE 

[Example] Hereafter, each exampl e of this invention is explained based on a drawing. Drawing 1 - 
drawing 3 show the 1 st example, and drawing 1 shows the general drawing of medical-application 
capsule equipment Medical-application capsule equipment consists of bond part material 3 as a 
coupling means which combines dasticaBy the 1st capsule 1, 2nd capsule 2, and both capsules 1 and 
2. 

[0015] the 1st capsule 1 - abbreviation - it is spherical and the manipulator 5 for performing the 
observation optical system 4 as an observation means for observing the front and grasping of a body 
ti ssue, incision, and excision is formed in the anterior part Furthermore, the sensor 6 which 
measures temperature in the living body and PH is formed in the posterior part of the 1st capsul e 1 . 
the 2nd capsule 2 - abbreviation - it is spherical and the means of connmimcations 7 for 
cormnumcating with external means of communications (not shown) is formed in the interior, 
[00161 S 3 " 1 bond part material 3 is the rod-Eke structure which consists of a synfoetic-resm 
ingredient which has elasticity, and the strain gage 8 as a location detection means can be attached in 
the pars intermedia, and it can know now the relative location of fee 1st and me 2nd capsule 1 and 2 
by detectmg an elastic strain when the bond part material 3 is crooked. 
[0017] Therefore, by swallowing the medical-application capsule equipment constituted as 
mentioned above from the oral cavity, in a coelome, about a lumen 9, as shown in fewingl > the 1 st 
capsule 1 becomes anterior part, the 2nd capsule 2 becomes a posterior part, and file inside of a 
lumen 9 is gone on. It is in file middle of mis advance, and the distorted information by the 
measurement data and (be strain gage 8 of the observation image by the observation optical system 
4, the temperature by the sensor 6, and PH is tosrnitted to external means of comxmmicati ons by 
means of communications 7. Moreover, means of conunumcations 7 can receive the signal 
transmitted from external means of commimications, a manipulator 5 can be operated according to 
this signal, and grasping of a body tissue, incision, excision, etc. can be performed. 
[0018] Next, an operation of medical-application capsule equipment is explained. As shown in 
Qtawmg2 .bYim&*s^ 

the 1st capsule 1 becomes anterior part, the 2nd capsule 2 becomes a posterior part, and the inside of 
a lumen 9 is gone on. Since the 1 st capsule 1 and 2nd capsule 2 are connected by the bond part 
inaterial 3 at this time, fixe rotation is oru^ 

which ties the 1 st and 2nd capsule 1 and 2 (arrow head), the medial axis and capsule medial axis of a 
lumen 9 are in agreement in general, and the anterior part of the 1st capsule 1 has always turned to 
me travelling direction. 

[0019] Next, calculation of foe path of a capsule is explained based on drawingjj . Since the strain 
gage 8 is formed in the bond part material 3 and the relative-position relation between the 1 st and the 
2nd capsule 1 and 2 can be measured by the strain gage 8, foe measurement to time amount which is 
one day can be asked for the capsule location of two points. Therefore, tl -t5 The formula which 
searches for the multiplier vector of a polynomial based on foe positional information in time amount 
can make ten, and, for this reason, can compute foe multiplier vector of the 9th polynomiaL ^ 
Therefore, foe location of the capsule of degree time amount can be predicted in a high precision by 
foe polynomial of a higher order precision by foe time amount measurement more nearly same than 
foe conventional capsule. 

[0020] Consequently, a diagnosis and a therapy can be performed more correctly. Moreover, since 
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the anterior part of a capsule has always tamed to the front of a lumen, it is easy to attach the 
orientation of an observation image, and AMBYURESHON in a desired part can be performed 
easily t 

[0021] Drawing 4 - drawing 6 show the 2nd example, airing 4 shows the condition that medical- 
application capsule equipment is running the inside of intestines 1 0, and diawing.5 shows one 
internal structure of the 1st aiid 2nd capsule 1 arid 2 k the 1st emnple, and it rady calls it a capsule 
1 1 hereafter. A liquid is prepared in an ultrasonic vibrator 12 by one flank in the interior of this 
capsule 11 at a room, and this ultrasonic vibrator 12 is supported by the ultrasonic motor 

13 which performs a radial scan. Furthermore, the transmisaon-and-reception wave circuit 14 for 
performing the transinsMon-and-reception wave of a supersonic wave and fee sending circuit 15 
winch transmits an ultrasonic picture signal to the outside of the body are established in the center 
section infee interior ofacap^^ 

m fee interior of a capsule 11. • t . 

[0022] A capsule 1 1 runs the inside of a coelome by peristalsis of an alimentary canal cavity, ana 
transmits fee ultrasonic tomogram in a coelome to fee outside of fee body serially. Outside a body, 
fee external receiving set 17 as external means of communications shown in fewn gii receives fee 
signal from a capsule 11, and an ultrasonic image is displayed The external receiving set 17 consists 
offee antenna 18 wHch receives an ultras 

generation circuit 20 which changes an input signal into a tomogram, a three-dimension supereomc- 
wave image construction circuit 2 1 which builds fee obtained ultrasonic tomogram in a three- 
dimension image, and an image display display 22, and builds and displays fee ultrasonic tomogram 
transmitted from fee inside of a coelome on a three-dimension image. 
[0023] Urns, by building and displaying outside a body fee ultrasonic fealt signal m the coelome 
transmitted from a capsule 11 on a three-dimension supersonic-wave image, wife an ultrasonic probe 
and an endoscope, also including the body deep parts (small intestine etc.) which cannot reach, all 
alimentary canals are covered, a thjee-dimension tomogram is obtained, and a diagnosis of the useful 
data capture of physiological research or a lesion can be performed. 

[0024] Drawing 7 shows fee 3rd example, it is fee block diagram of a capsule 1 1 and fee external 
receiving set 17, and fee acceleration sensor 23 which consists of piezoelectric devices in addition to 
the 2nd example is built in fee capsule 1 1 . fee detecting a gnal of this acceleration sensor 23 is ^ 
inputted into a sending circuit 14 - having - an ultrasonic wave-receiving signal - Time Division 
Multiplexing - or frequency multiple* is carried out anditis traiismitted to the outside of the body. 
[0025] In fee external receiving set 17, an ultrasonic wave-receiving signal and an acceleration 
signal are separated in a receiving circuit Aa acceleration signal is inputted into a location and fee 
rate detector 24, and detects fee location and rate of a capsule 1 1 . Rate data are inputted intofee 
three-dimension supersonic-wave image construction circuit 21, and an exact and legible ftree- 
dimension image is obtained ty performing feree-dimension image construction corresponding to 
rate change of a capsule 1 1 . Moreover, fee location of the capsule 1 1 within a coelome can be 
known, without using an X-ray etc. wife location data. 

[0026] Thus, by having formed the acceleration sensor 23 in the capsule 11, fee rate data of acapsule 
1 1 amend feree-dimension supersonic-wave image construction, and even when there is rate change 
of a capsule II, an exact and legible image can be obtained. Moreover, fee location of fee capsule 1 1 
in a coelome can be simply obtained wife location data. 

[0027] Drawings (a) and (b) show fee 4fe ©cample, show one internal structure of the 1 st and 2nd 
capsule 1 and 2 in the 1st example, and only call it a capsde31 hereaft^. AsshowninoiBa^ 
(a), in fee container 32 which constitutes a capsule 3 1 , fee balun 33 of elasticity and the bellows 34 
vAich is usually m a contraction cond^ 

fee interior of bahm 33 by the affected part in fee alimentary canal made into the purpose, and a role 
of a reservoir is played. a , , 

[0028] It connects wife the free passage hole 36 of a container 32, and the end of bahm 33 is opening 
inside and outside for free passa^^ 

fee free passage hole 37 of a container 32, and the dissolution film 38 which dissolves in fee free 
passage hole 3 7 alternatively wife fee di gestive juices in an alimentary can al is formed. Moreover, 
fee check valve 39 is formed in the free passage hole 37 so feat a solution may peniieatecmlymto 
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beUow 34 fiom the exterior of a cqsde 31. Mweora 

the digestive juices and the science reaction in an alimentary canal to the lumen of bellows 34, and 
generates a gas (gas). ^ . , 

[0029] Thns> if the constituted capsule 31 is explained about the case where drugs are alternatively 
emitted within fee stomach, it will consider as fee matter which reacts the chemical 40 which 
constitutes said dissolution film 38 from gelatin digested with stomach juice, and is prepared in the 
lumen of bellows 34 with stomach juice (acid), and generates gas. as said chemical 40 - a metal or 
CaCO(s)3 , such as K, cal cium, Na, Mg, aluminum, and Zn, etc. - it is used 
[003O] If a patient swallows a capsule 31, fee dissolution film 38 dissolves with the digestive juices 
41, such as stomach juice, and as down in drawing! (b), stomach juice infiltrates into the lumen of 
bellows 34 through a check valve 39. Aid gas 42, su^ 

generates fire chemical 40 and chemical reaction in a capsule 3 1 . In order to elongate bellows 34 and 
to press baton 33 with generating of gas 42, the drugs 3 5 with which the lumen of baton 33 was 
filled up are emitted in the stomach through the free passage hole 36. 
[0031] On fee otter hand, when you cany out drugs emission within intestines, let the dissolution 
film 38 be the fctty-acid film digested with intestinal juice. Moreover, it is referred to as aluminum, 
Zn, Si, NH4 CI, etc which cause intestinal juice and a chemical reaction for the chemical 40 ofthe 
lumen of bellows 34, and generate gas. 

[00321 And if a patient swallows a capsule 31 and a capsule 31 reaches in intestines, the dissolution 
film 38 which consists offetty-acid film with intestinal juice will dissolve. And intestinal juice 
infiltrates into the lumen of bellows 3 4 through a check valve 39. And gas 42, such as a Ming, 
hydrogen gas, and ammonia gas, generates the chemical 40 and chemical reaction in a capsule 31, 
and in order to elongate bellows 34 and to press baton 33, the drugs 35 with which the tornen of 
baton 33 was filled up are emitted in intestines through the fi^ passage hole 36. 
[0033] Thus, since the constituted capsule prepared the chemical which generates gas in response to 
a bellows lumen with digestive juices (stomach juice, intestinal juice), it does not need to detect the 
location of a capsule with conventional X-ray imagi n g equipment, and needs to form neither a large- 
scale supersonic wave nor a magnetic generating means in the outside of the body, and can make 
drugs emit alternatively by the affected part made into the purpose in a coelome. 
[0034] Drawing 9 (a) and fb) show the 5th example, attach the same number about the same 
component as the 4th example, and omit explanation. As shown in drawing! (a), a crevice 45 is 
established in the side lace of die container 44 of a capsule 43, and this crevice 45 is opening die 
inside and outside of a container 44 for free passage through the free passage bole 4 6. The 
dissolution film 38 which dissolves with digestive juices is attached in the crevice 45. The adsorbent 
47 which adsorbed gas is formed in the lumen of bellows 34. As this adsorbent 47, V,Mn,Cr,Co, 
etc. are used, for example. Moreover, foe chemical 48 which the perimeter of die bellows 34 in a 
container 44 causes digestive juices and a chemical reaction, and generates heat is formed. 
[0)35] Thus, if the constituted capsule 43 is explained about the case where drugs are alternatively 
emitted within the stomach, said dissolution film 38 will be constituted from gelatin digested with 
stomach juice, and the chemical 48 around bellows 34 will be set to alkali, NaOH, etc. which react 
with stomach juice (acid) and generate heat. 

[0036] If a patient swallows a capsule 43, the dissolution film 38 dissolves with fiie digestive juices 
41, such as stomach juice, and as shown in drawjsgl (b), stomach juice permeates into a container 
44tfarough the free passage hole 46. And digestive juices 41 and the chemical 48 prepared in the 
perimeter of bellows 34 cause a chemical reaction, and generates heat Dissociation emission ofthe 
gas 49 by which the adsorbent 47 was adsorbed by this generation of heat is carried out, and in order 
to elongate bellows 34 and to press balun 33, the drugs 35 with which the lumen of bahm 33 was 
filled up are emitted in the stomach through the free passage hole 36. 
[0037] On the other hand, when carrying out drugs emission within intestines, drugs will be 
alternatively emitted [ chemical reaction / intestinal juice and ] in intestines like acid, such as HQ 
which starts and generates heat, and CH3 COOH, then the above-mentioned in the chemical 4 8 
which uses the dissolution film 38 as the fatty-acid film digested with intestinal juice, and prepares it 
in the perimeter of bellows 34. 

[0 03 8] Therefore, the same effectiveness as the 4th exampl e is acquired. Drawing 10 (a) and (b) 
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show the 6th example, attach the same number about the same component as the 4ft and 5 example, 
and omit explanation. Ti02 which carried out platinum support at the wall of bellows 34 prepared m 
the interior of the container 51 of a capsule 50 as shown in drgwjagifl (a) A particle 52 B&tedby 
adhesion etc, and is prepared and the hunen of bellows 34 is filled up with the electrolytic solution 
53 

[0039] Bellows 34 is formed with the ingredient which has transhicency. The chemical 54 which 
reacts with the digestive juices 41, such as intestinal juice, and emits light isjbnned m the perimeter 
of bellows 34. As this chemical 54, the mixture of a hydrogen peroxide or a hypochlonte, and 
lurninol is used, for example. 

r0O4Ol Thus, if the constituted capsule 50 is explained about me case where drugs are alteraatrve^ 
emitted within intestines, a patient will swallow a capsule 50, and if it reaches m mtestoes, as fte 
dissolution film 38 which consists of fatty-acid film dissolves and it is shown in drjwmgJO (b), 
intestinal juice permeates into a container 5 1 through the free passage hole 46. And the cfoamcal 54 
which consists of intestinal jirice, and lurninol and hydrogen peroxide solution (hypochlorite) causes 
a lifting and 350-600nm luminescence for a chemical reaction. 

r004n This light is Ti02 in the bellows 34 of translucency. A particle 52 is reached and K tlsH2 art 
02 by photoelectrolysis. Gas 55 occurs. And in order to elongate bellows 34 and to P^sbahm33 
me drugs 35 with which the tanen of balun 3 3 was filled up are emitted m intestines through the free 

passage hole 36. . . , _. n/\ j 

{00421 Therefore, the same effectiveness as the 4m and 5 example is acquired. Bgwmg II (a) and 
(b) show me 7th example, attach the same number about the same component as me 4-6 tb examples, 
and onrit explanation. As shown in drawjEgil (a), the lumen of the bellows 34 prepaiedin the 
interior of the container 57 of a capsule 56 is filled up with the dectrolytic-sototon solutra 58 As 
an electrolytic-solution solution 58, they are a sodium chloride and a copper chloride to water. What 
dissolved electrolytes, such as (H) and copper(n) sulfate,^ used . Q ^,,. . - . 

[00431 Moreover, the electrode 60 of a pair connected with the small dc-battery 59 at this is formed 
in the edge of bellows 34. It is immersed in the electrolytic solution 58 by the dectrode 60 of apmr. 
Moreover, the timer switch 61 is formed in the periphery of a capsule 56, and the ehatacal potential 
difference of the small dc-battery 5 9 can be impressed between the electrodes 60 after semp-trtne 

r0044rihus, if the constituted capsule 56 is explained about the case where drugs are alternatively 
emitted within the stomach and hnesttoes, first, the ti^ 

time of a timer will be made into the time amount to which a capsule 56 reaches me stomach or 
intestines. And the timer switch 61 is turned ON and a patient swallows a cysule56. Ifatmier 
becomes the setup time, ft will become switch-on and the electrical potential difference of the small 
dc-battery 59 will be impressed between the electrodes 60 of a pair. 
100451 By an electrical potential difference being impressed, an electrolytic solution 58 is 
electrolysis A lifting, H2, and 02 Gas 55 occurs. And in order to elongate bellows 34 and to press 
balun 33, the drugs 35 with which the lumen of balun 33 was filled up are enritted m foestoniach or 
mtestines through the free passage hole 36. Therefore, the same effectiveness as the 4-6th examples 
is acquired. 

(Translation done.] 
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♦NOTICES * 


Japan Patent Office is not responsible for any 
danages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

shows the word which can not be translated 
3Jnthe drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] m ^ . . 

[Drawing 1] The perspective view in which showing the 1 st example of this invention and showing 
the advance condition in the lumen of medical-application capsule equipment 
[Drawing 2] The operation explanatory view of this example. 

[Drawing 3] The explanatory view about calculation of the path of the capsule of mis example, 
[Drawing 4] The front view in which showing the 2nd example of Ms invention and showing the 
advance condition in the intestines ofrnedical-ajjplication capsule equipment 
[Drawings] The vertical section side elevation of the capsule of this example, 
[Drawing 6] The capsule of this example, and the block diagram of an external receiving set 
[Drawing 7 ] The 3rd example of this invention is shown and it is the block diagram of a capsule and 
an external receiving set , „ 

[Drawing s] The 4th example of this invention is shown and it is toe vertical section side elevation ol 

a capsule. 

[ Drawing 9] The 5th example of this invention is shown and it is the vertical section side elevation of 
a capsule. 

[Drawing 1Q] The 6th example of this invention is shown and it is the vertical section side elevation 

of a capsule. , 

[Drawing 11] The 7th example of this invention is shown and it is the vertical section side elevation 

ofacapsule. 

[Drawing 12] The perspective view showing the advance condition in the lumen of conventional 
medical-application capsule equipment 

[Drawing 13] The explanatory view about calculation of the path of the conventional capsule. 
[Description of Notations] 

1- The 1st capsule 

2 - The 2nd capsule 

3 - Bond part material 

7 — Means of communications 
8 — Strain gage 


[Translation done.] 
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